1 DOCK LEVELERS 

2 

3 BACKGROUND OF THE INVENTION 

4 The present invention relates to dock levelers. 

5 In order to transport goods between distribution points it is necessary to utilise trailers 

6 and to load and unload the goods from the trailers. Typically, the loading and unloading is 

7 performed by fork lift trucks or pallet trucks and to accommodate movement of the forklift 

8 trucks into and out of the vehicles, a loading dock is built with a height proximate to the floor of 

9 the vehicle. However, discrepancies inevitably occur between different vehicles and the height 

10 of the vehicle floor will fluctuate during loading and unloading operations as the contents of the 

1 1 vehicle are increased or decreased. 

1 2 To establish a safe transition between the loading dock and the vehicle, dock levelers 

1 3 have been developed. A dock leveler provides a loading ramp in which the deck of the leveler is 

14 connected at one end to the dock and may float at the opposite end to accommodate variations in 

15 height of the vehicle. A lip is typically provided on the dock leveler at the distal end to form a 

1 6 bridge between the leveler and the vehicle. In order for the leveler to be deployed, the end of the 

1 7 deck must move vertically past the end of the vehicle but must then move the lip into a position 

1 8 in which it will abut with the vehicle floor to inhibit downward movement of the deck relative to 

19 the vehicle floor. To achieve this, a mechanism is provided to move the lip between a pendant or 

20 stored position to a bridging position in which the lip extends from the deck. 



2 1 Because of the extended position of the lip, there is a risk of damage of the lip, the truck 

22 or the product on the truck during manoeuvring of the vehicle. 

23 It is therefore an obj ect of the present invention to provide a dock leveler in which the 

24 above disadvantages are obviated or mitigated. 

25 According to the present invention there is provided, a dock leveler comprising a support 

26 frame, a deck assembly pivotally secured to said frame at one end for movement between a 

27 stored position and an elevated position, a deck lip pivotally connected to said deck at an 

28 opposite end to said one end for movement between a pendant stored position and a bridging 

29 position projecting from said deck assembly. A lift mechanism acts on said deck assembly to 

30 bias it toward the elevated position, a lip operating mechanism operatively connects the lip to 
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1 move it from the pendant stored position to the bridging position. A latch holds the lip in the 

2 bridging position and releases the lip upon relative movement between the lip and the deck 

3 assembly. The latch includes a yieldable connection to permit limited pivotal movement 

4 between the lip and the deck assembly when a force is applied to it. 

5 Embodiments of the invention will now be described by way of example only with 

6 reference to the accompanying drawings in which: 

7 Figure 1 is a side view of a dock leveler in a stored position, 

8 Figure 2 is an enlarged view of a portion of the dock leveler as shown in Figure 1 , 

9 Figure 3 is a view of the dock leveler of Figure 1 in a partially elevated position, 

10 Figure 4 is a side view similar to Figure 3 in a fully elevated position, 

1 1 Figure 5 is a side view similar to Figure 4 with the dock leveler in a deployed position, 

12 Figure 6 is a view similar to Figure 2 with an enlarged portion of the dock leveler in the 
D 13 condition shown in Figure 4, 

H 14 Figure 7 is a side view similar to Figure 6 showing the dock leveler lip in a yielding 

ft ~:i 

4 0 I 5 position. 

ry 16 Figure 8 is a side view of an alternative embodiment of the dock leveler, 

1 ~ 17 Figure 9 is a side view similar to figure 8 in an elevated position, 

H 18 Figure 10 is a view of the line X-X of Figure 9, 

f [i 1 9 Figure 1 1 is a side view of the mechanism shown in Figure 1 0, 

2j 20 Figure 12 is a side view similar to Figure 9 with the leveler floating in an intermediate 

M 21 position. 

22 Referring therefore to the general configuration of dock leveler shown in Figure 1 , the 

23 dock leveler 10 includes a main frame 12 having lower frame members 14 and end frame 

24 members 1 6. The frame 1 2 is secured in a well formed at the edge of a loading dock 1 8 having 

25 an upper surface 20 that approximates the heights of a vehicle to be loaded. The dock 1 8 has a 

26 forward edge 22 to provide an abutment for the vehicle during loading. It will be appreciated 

27 that a typical loading dock may have several loading stations each with a dock leveler to 

28 accommodate a number of vehicles. 

29 The leveler 1 0 includes a deck assembly 24 having longitudinal stringers 26 and a deck 

30 plate 28. The stringers 26 are interconnected by cross members 30 to provide a secure and rigid 
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1 construction capable of withstanding the loads typically transferred between the vehicle and 

2 dock. 

3 The deck assembly 24 is pivotally connected to the end frame 16 by a hinge 32. The 

4 hinge 32 permits relative pivotal movement between the deck assembly 24 and the dock 20. A 

5 hold down mechanism 21 operated through a release chain 17 of known construction, and shown 

6 in more detail in Figure 4, controls upward relative movement about the hinge 32 and maintains 

7 the dock leveler 1 0 in the stored position shown in Figure 1 until released. The hold down 

8 mechanism 2 1 includes a cable 23 wound about a drum 25 controlled by a brake band 27. The 

9 brake band 27 is actuated through an elongate lever 29 extending beneath the deck assembly 24 

10 that is pivotally connected to a hold down bracket 31. Upward movement by the lever 29 by the 

1 1 chain 17 thus releases the band brake 27 and allows deployment of the cable 23 from the drum 

12 25. Release of the chain 17 will reengage the brake band 27 to prevent further deployment 

0 13 allowing a ratchet mechanism of the drum to take up the cable 23 as the deck assembly returns 
w. 14 toward a stored position. 

U1 1 5 a lip 34 is located at the opposite end of the deck plate 28 to the hinge 32. The Up 34 

yQ 

1 16 extends across the width of the deck assembly 24 and is pivotally connected to the deck plate by 
l " 17 a hinge 36 secured to a front plate 38 of the deck assembly 24. A stop 40 is mounted on the front 
Jf 1 8 plate 38 to limit pivotal movement of the lip 34. 

rS 19 The deck assembly 24 is moved from the stored position shown in Figure 1 to an elevated 

SI 20 position shown in Figures 3 through 6 by a lift mechanism generally indicated at 50. The details 

H 21 of the lift mechanism can be seen more clearly in Figures 3 and 4. The lift mechanism 50 

22 includes a cranked lever arm 52 formed from a pair of legs 54, 56. The leg 54 is connected to 

23 the frame 12 by a pin 58. The distal end of the leg 56 carries a roller 60 that bears against a cam 

24 62 secured to the underside of the deck plate 28. The cam 62 has a contoured cam surface 64 on 

25 its leading edge to modify the pivotal movement induced by the lever arm 52. 

26 Movement of the lever arm 52 is controlled by tension springs 66 acting between a 

27 bracket 68 secured to the underside of the deck assembly 24 and a cross support 70. The cross 

28 support 70 is connected to a threaded rod 72 that passes through an aperture provided in a pin 74 

29 on the leg 56. The rod 72 is thus connected to the leg 56 and its axial position may be adjusted 

30 through the rotation of a nut 75 on rod 72. As can be seen in Figure 1 , the springs 66 
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1 are extended in the stored position and release of the hold down by chain 1 7 allows contraction 

2 of the springs 66 and rotation of the lever arm 52 to elevate the deck assembly 24. 

3 Deployment of the lip 34 is controlled by a lip operating mechanism generally indicated 

4 at 80 and best seen in Figure 2. The lip operating mechanism 80 is secured to the underside of 

5 the deck plate 28 by a bracket 82. The bracket 82 has a bell crank 84 pivotally secured to one 

6 corner by a pin 86. The bell crank 84 is connected by a pivot pin 88 to one end of a push rod 90. 

7 The opposite end of the push rod 90 is located in a hole 92 provided in a bracket 93 so that it is 

8 free to slide along its axis in the hole 92. A compression spring 94 is located between the 

9 bracket 93 and an abutment 96 located on the rod by an adjustment nut 98. The position of the 

10 nut 98 on the push rod 90 can be adjusted to vary the compression in the spring 94 to 

1 1 accommodate different lip sizes. 

12 The bell crank 84 is also connected through a link 1 00 to an L shaped lever 1 02 secured 
b 13 to the underside of the lip 34. The link 100 is secured by pin 104 to the angle of the lever 102 
~| 14 leaving a profiled radiussed projection 106 extending away from the link 100. Movement of the 
Ul 15 bell crank 84 about the pin 86 is controlled by a chain 108 extending from the pin 88 to one end 
I 16 ofa SP ringll0(seeninFiguresland3). The opposite end of spring 110 is secured to the frame 
m 17 12 and provides a degree of resilience and elasticity to the connection between the bell crank 84 
M 18 and the frame 12. The length of the chain 108 is adjusted such that it is initially flacid as shown 
fjj 19 in Figure 1 and becomes tensioned as the deck assembly 24 moves to the elevated position 

i; 20 shown in Figures 3 and 4. 

M 21 The bracket 82 also carries a latch mechanism generally indicated at 120 and best seen in 

22 Figures 2, 6 and 7. The latch mechanism 120 includes a slide block 122 that is pivotally 

23 mounted through a pin 124 to the bracket 82. A control arm 126 projects from the slide block 

24 122 and a flexible cable 128 is secured to the free end of the control arm 126. The opposite end 

25 of the cable 128 is secured to a link of the chain 108 so that it effectively operates between the 

26 frame and the control arm. 

27 The slide block 122 has a central bore 130 which receives a pin 132. The pin 132 has an 

28 enlarged head 134 and a compression spring 136 biases the head 134 away from the block 122. 

29 A stop 1 38 is secured to the pin 1 32 and limits axial movement of the pin 1 32 relative to the 

30 block 122. 
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1 A stop pin 140 is provided on the bracket 82 to limit movement of the block 122 in a 

2 counter clockwise direction with the pin 86 providing a stop to limit movement in a clockwise 

3 direction. 

4 In operation, with the dock leveler in the stored position shown in Figure 1 , the hold 

5 down is released through the chain 17 allowing the cable 23 to unwind from the drum 25 and the 

6 deck assembly 24 to pivot upwardly about the hinge 32. The tension spring 66 induces the 

7 upward movement by acting through the lever arm 52 on the cam 62. During this initial motion 

8 the line of action of the push rod 90 is to the upper side of the pin 86 thereby inducing clockwise 

9 bias of the bell crank 84 about the pin 86. The bell crank acts through the link 1 00 to hold the lip 

10 34 against the stop 40. As the deck assembly 24 attains the elevated position in Figure 3, the 

1 1 chain 108 becomes taught and induces a counter clockwise motion of the bell crank 84 about the 
g , 12 pin 86. Continued upward movement of the deck assembly 24 maintains the counter clockwise 
O 13 rotation until the line of action of the rod 90 is to the underside of the pin 86. The compression 

fy 14 spring 94 acts against the bracket 93 and continues the counter clockwise motion of the bell 

iff 

;% 15 crank 84. This motion is transferred through the link 100 and lever 102 to cause pivotal 

TO 16 movement of the lip 34 about the hinge 36 toward a bridging position in which it projects from 

hi 

2 "" 17 the deck plate 28. 

C { 1 8 Continued movement towards attainment of the fully elevated position as shown in 

Ty 19 Figure 4 causes the cable 128 to act through the control arm 126 and move the slide block 122 

p 20 about the pin 124. This movement carries the pin 132 to a horizontal position in which the head 

^ 21 134 is positioned in alignment with the tip of the projection 106 on the lever 102. In this 

22 position, as shown in Figure 6, the tip of the lever projection 106 bears against the head 134 

23 which supports the lip in the bridging position. Further movement of the control block 122 is 

24 prevented by the stop pin 140 carried on the bracket 82 so that the weight of the lip is effective to 

25 hold the control block against the pin. 

26 In the position shown in Figure 4, which is limited by the chain 108, the lip 34 is located 

27 above the floor of the vehicle being positioned against the loading dock. To move the deck 

28 assembly 24 into the loading position, downward force is applied to the deck, by walking along 

29 the deck typically, which overcomes the bias of the tension spring 66 and allows the deck 

30 assembly 24 to move downward. As the deck assembly 24 moves down, the cable 23 winds 
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1 about the drum 25 and inhibits further upward movement of the deck assembly 24. As the deck 

2 assembly 24 moves down, the tension in the chain 1 08 and cable 128 is relaxed but the spring 

3 136 on the pin 132 continues to support the lip 34 in the deployed position together with the 

4 counterbalance of spring 94. 

5 Downward movement of the deck brings the underside of the lip 34 into engagement with 

6 the floor of the vehicle and causes a relative movement between the deck plate 28 and the lip 34 

7 about pin 36. This counter clockwise movement, as seen in Figure 6, causes the tip of the 

8 projection 106 to move away from the head 134. The pin 1 32 cannot move relative to the 

9 control block 122 to follow the projection 106 because of the action of the stop pin 138. At the 

10 same time, the cable 128 has relaxed due to the downward movement of the deck and thus the 

1 1 control block 122 can pivot about the pin 124 and out of alignment with the projection 106 as 

12 seen in Figure 5. In this condition, the lip 34 is free to pivot relative to the deck plates 28 so that 
Q 1 3 inadvertent removal of the vehicle floor from the underside of the lip 34 or further downward 

m 14 movement to increase loads being placed in the vehicle allows the lip 34 to pivot and either 

UJ 15 follow movement of the vehicle or fall to the pendent position shown in Figure 1 . The lip 34 can 

B 1 6 be reset by walking the deck assembly 24 down to the stored position, then releasing the hold 

PJ 17 down mechanism 21 and allowing the deck assembly 24 to attain the full deployed position. 
M is In the event that the lip 34 is subject to a longitudinal force, for example due to a truck 

fjj 19 reversing into a deployed lip 34, the spring 136 yields as shown in Figure 7 allowing the pin 132 

| 20 to slide relative to the control block 122. This movement allows the projection 106 to move off 

M 21 the head 134 of pin 132 and thus allow the hp to fold downwardly about the hinge 36. 

22 Movement of the bell crank induced by the link 100 is accommodated by sliding movement of 

23 the push rod 90 in the bracket 93 and by extension of the spring 1 1 0 if the deck assembly 24 is in 

24 its fully elevated position. Removal of the longitudinal force, for example repositioning of the 

25 vehicle will allow the dock leveler to be reset by forcing it to a stored position which allows the 

26 control block 122 to pivot about the pin 124 so that the lip 34 can once more be deployed and 

27 secured by the latch mechanism 120. 

28 It will be seen therefore from the above description that the latch mechanism 1 20 

29 provides a stable support for the lip once it has been deployed allowing it to be moved into an 

30 operative position. Thereafter, the latch is released allowing normal pivotal movement of the lip 
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1 34. The latch mechanism also provides an overload to allow movement of the lip in the event of 

2 inadvertent contact with the lip. It will also be noted that this functionality may be achieved in 

3 the preferred embodiment with a single aperture in the front plate 38. 

4 In the above embodiment, the hold down mechanism utilises a band brake and cable 

5 wound about a drum. An alternative embodiment is shown in Figures 8 through 12 in which like 

6 reference numerals will be used to identify like components with a suffix a added for clarity. It 

7 will be appreciated in the embodiments shown in Figures 8 through 12 that the lip deployment 

8 mechanism and the latch actuating mechanism has been deleted for clarity although their 

9 function is performed substantially identically to that described above. 

10 Referring therefore to Figure 8 and 9, deck assembly 24a is pivoted to the frame 12a by a 

1 1 hinge 32a. Lift mechanism 52a includes a pair of legs 54a, 56a which are pivotally connected to 
. 12 one another at a cross pin 200. It will be noted that the cam 62 and roller 60 is deleted and that 

Q 13 the leg 56a is pivotally connected to a bracket 203 by a pin 202, the bracket 203 being connected 

Jy 14 to the deck assembly 24a. 

*ij 1 5 Lift springs 66a (Figure 9) act between an angle bracket 205 secured to the stringers 26a 

RJ. 16 and a cross support 206 secured to an elongate control rod 208. The control rod 208 has a square 

m 

" 1 7 section inner member 210 and an outer rod member 212 that are secured to one another at the 

Jf : 18 cross support 206. The rod 212 passes through the cross pin 200 and is secured by a nut 214 

fy. 1 9 threaded on the distal end of the rod 2 1 2. A damper bushing 2 1 6 is interposed between the nut 

pj : 20 2 14 and the cross pin 200 to provide shock-absorbing capability. As can best be seen in Figure 

H 21 10 and 1 1 , the inner member 2 1 0 is slidably received in a latch plate 218 which has a 

22 complimentary square aperture 220 of slightly greater size than the member 210. The latch plate 

23 2 1 8 is pivotally secured to the brackets 204 by a pin 222. A spring 224 acts between the latch 

24 plate 218 and a stop 226 on one of the angle brackets 204 to bias the latch plate 218 about the pin 

25 222 and toward the hinge 32a. A tang 228 is secured to the latch plate 218 and engages one end 

26 230 of a release lever 232. The release lever 232 is pivoted to the brackets 204 by a pivot pin 

27 234 and is connected at its opposite end to a release chain 236. 

28 The aperture 220 in the latch plate 21 8 is dimensioned such that with the tang 228 against 

29 the end 230 of the lever 232 the edges of the aperture 220 engages the upper and lower surfaces 

30 of the square member 210 and thereby inhibits relative movement of the member 210 toward the 
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1 hinge 32a through the latch plate 218. The member 210 is therefore essentially fixed against 

2 rearward movement. Upon movement of the latch plate 21 8 to a more vertical position in which 

3 it is generally perpendicular to the axis of the member 210, the aperture 220 permits sliding 

4 rearward movement of the member 210. 

5 In operation, the lift springs 66a acts through the cross support 206 to apply a force on the 

6 control rod 208 that would move it toward the hinge 32a. The latch plate 21 8 is in firm 

7 engagement with the upper and lower surfaces of the member 210 and prohibits relative 

8 movement between the member 210 and the latch plate 218. It will be appreciated that the 

9 greater the force exerted by the spring, the greater the force imposed by the latch plate on the rod 

10 so that a self servo action is obtained. 

11 To release the dock leveler to the elevated position shown in Figure 9, the chain 236 is 
JL|- 12 used to move the latch plate 218 to its release position and allow relative sliding movement 

J5 1 3 between the member 210 and the latch plate 218. The lift springs 66a act through the cross beam 

Ut 14 206 to move the control rod 208 and cause relative pivotal movement between the legs 54a and 

fj. 15 56a. This causes the deck assembly 24a to move upwardly about the hinge 32a until the fully 

W 16 elevated position is attained and the lip is extended as described in the previous embodiment. 
M 1 7 The deck assembly is then "walked down" such that the force on the deck assembly is 

i*r! 1 8 greater than that exerted by the lift springs 66a. This causes the lift mechanism to lower 

•3 1 19 allowing the control rod 208 to move forwardly away from the hinge 32a. The release chain 236 

Q 

y 20 is released but the member 210 is free to slide in the forward direction through the latch plate 

21 218 due to the bias provided by the spring 224. 

22 Upon engagement of the lip with the vehicle, the walk down weight is removed and the 

23 control springs again act through the lift mechanism 66a to elevate the deck assembly 24a. 

24 However, this movement requires relative rearward movement between the latch plate 218 and 

25 the member 210 which is prevented by the action of the latch plate 2 1 8 as described above. 

26 Upward movement due to the force of the springs 66a is thus prevented. 

27 As the lift assembly continues to be walked down, as the height of the vehicle decreases 

28 the latch plate 218 will continue to be adjusted and further upward movement under the 

29 influence of the spring 66a prevented. 
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1 Should however the vehicle rise, due to, for example, the removal of a load from the 

2 vehicle, the lip will carry the deck assembly 24a upwardly to pivot about the pin 32a. Such 

3 upward movement is accompanied by a corresponding rotation between the legs 54a and 56a. 

4 However, the latch plate 2 1 8 securely holds the member 2 1 0 so that the deck leveler is 

5 effectively free to float upwardly with the vehicle. The rod 212 moves through the cross pin 200 

6 to allow readjustment of the lift arm 52a with the nut 214 and damper 216 projecting from the 

7 cross pin 200 as shown in Figure 12. As the truck moves in and out of the vehicle to reduce the 

8 load, the dock is free to float upwardly and downwardly with the trailer to maintain contact at all 

9 times. Once unloading has been completed either the latch plate 218 may be released allowing 

1 0 the springs 66a to move the member 210 past the latch plate 218 and counter balance the weight 

11 to the leveler or, if the vehicle moves away the dock, it will simply drop until the damper 216 
M 12 abuts the pin 200. The damper 21 6 absorbs the shock and prevents unnecessary jarring. 

Q 13 If preferred an elongate damper assembly may be included between the nut 214 and the 

Q 

f U 14 cross pin 200 to provide a progressive release of the deck assembly 24a. 

a fj 

J! 15 It will be seen in the embodiments of Figures 8 through 12 that the loads imposed on the 

15^ 16 deck assembly by the hold down mechanism shown in Figures 1 through 7 are avoided allowing 

s 1 7 a floating operation of the deck assembly. However the lip deployment mechanism remains 

U j 1 8 fully operative as previously described to provide optimum deployment of the lip. 

Of 1 9 Although the invention has been described with reference to certain specific 

iff! 

H 20 embodiments, various modifications thereof will be apparent to those skilled in the art without 

^ 21 departing from the spirit and scope of the invention as outlined in the claims appended hereto. 
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